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{kFt HrZN`tH%StYXZHhc4NPHXtU_DFHrU_DFHXZhcbIStY a GHUWDFX a ^N`YtXZR`tH a N`Y\XZhcU
XZRPN`X%XZ\]U_N`GIN`{SVUWNPXZY\FhWXtFRPHGI^i;N`UWDI\FSthcUWNTStRFXtF^WHhcVSVU_N`XZY
b/\SVhcU_NPStRFXZ]^WHdhVSVU_N`XZYOu 
HGH{SVYIU_DFSVUUWDFH a hcN`¡U\FhWX4edH^W^StY a U_DFH a hWN¢4NPYF/hWX;YFNPStYGXtU_N`XZYBSV\F\sHdSthWN`YF/N`Y
U_DFH)^cUWXOeuDSV^cU_N`e a N¢£¤HhWHYUWNTStRH¥QSVU_N`XZY¦Xth[UWDFH/^cHdedQ]hWN`U§b+\FhcNPeHd^rSthWHYFXtU a NPhcHdeUWR`b2XtO
^WHdhVStFRPHXth-NPYZH^cUWXZhW^[NPYUWDFH%GBSVhW¨tHU{©CDFHDFN`^cU_XthcbXV&^cHdeQFhWN¢U§b2\FhWN`edH^[N`^St^c^WQFGH a
U_XAeXZYF^cUWN`UWQ]U_HBUWDFH«ªk¬­¯®NPY]XZhcGBSkU_NPXtY«S{VStNPRPStFR`H°UWX}NPYZH^cUWXZhW^°StY a U_DFH2N`YZHd^U_GHdYU
\FhWX4edH^W^WH^;SthWHrU_DFHY2hWHd¥QFN`hWH a U_XLH%S a SV\]U_H a U_XLUWDFH?YSkU_QFhWStRs±R¢U_hWSVU_N`XZYIXVU_DFH\]hWNPeH
\FhWX4edH^W^WH^d²p§Y³U_D]HedXZG\FR`HU_HIGBSVhW¨tHULedSt^WHV ©HXZOUuStN`Y³HfO\FR`NPedN¢UXthWGLQFRPStHXZhUWDFH
XZ\]U_N`GBSVR´H{StR¢U_Dµ\FhcXOeHd^c^N`Y¶S¦-S{bZH^WNPStYOBedXZYU_Hf4U{ ©;DFHdY¶U_DFH a hWN`¡U/ZHdeU_XZh°N`^StY
QFYFXZF^cHdhZH a hWStY a XZG·VSthcNTSt]RPH%;N`UWD~¨YFX;Y}\FhWN`XZh a NP^U_hcNPFQ]UWNPXZY¤¸HfO\FRPN`edN`U[hcHd\FhcHd^WHYO
UuSVUWNPXZYF^XZhUWDFHXt\]U_N`GBStRtNPYZH^cU_GHdYU&\FhWX4edH^W^
SthWH´XZYFR¢b a HdhcN`tH a ;D]HdY/UWDFH^U_X4eu¨ a hWN¢¡U
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   XZQF^ a XtYFYFXZYF^QFY'St\HdhQ a H¦RPS}UWDdXthWNPH2HU a Hd^GU_DFX a H^hcHdRPSVU_N¢^
StQOf'\FhWXtFRPEGIH^ a Â XZ\]UWNPGNP^WSVU_N`XZY a H~\XZhU_HHQFNPR`RPH^HY XZF^cHdhtSkU_NPXtY \SthU_N`HdRPR`Ht g&Sth
XZF^cHdhtSkU_NPXtYA\SthU_NPHRPR`Hu xYFXtQF^%HdYU_HY a XZY]^%¥4Q]HR`H/\FhcXOeHd^c^WQF^ a H a hWN`¡U?HUR`H/GXZQ]ZH
GIHYU
hcX ;Y]NPHdY/St\F\SVh_StN`^W^_SVYU a SVYF^&R7Â¥QSVU_N`XZY a N`£dhcHdYU_N`HdRPR`Hi^cUWXOeuDSV^cU_N`¥QFH\XZQFh#RPH^
\FhWN f a Hd^SteU_N`^©hcNP^W¥Q^Y]Hr^cXZYU\SV^ a N`hWHeU_HGIHYUXtF^WHhcVStFR`Hd^´\Sth´RPHd^©N`YtHd^U_NP^c^WHQFhW^
a StYF^%R`HGBSthceuDtiÂÃDFN`^cUWXZNPhcH a Hd^\FhcN¢f a Hd^)SteU_N¢^%hWNP^c¥Qd^Hd^U^WQF\]\sXZ^dHedXZY]^cU_N¢U_QFHh
RTSO­NPY]XthWGISVU_N`XZY a N`^W\XZYFNP]RPH²StQOfN`YZHd^U_N`^W^WHQFhW^¦HU¦XZYHfONPZH a H^¦\FhcXOeHd^c^WQF^
a ÂÃN`YZHd^U_N`^W^WHGIHYUL¥QÂ NPRP^^cXZNPHYU/S a SV\]U^ RTS2±R`UWh_SVUWNPXZY}HYFZHY a hHB\SVhR`H\]hWX4edHd^
^WQF^ a Hd^\FhcN¢fs"!StYF^R`He{St^ a H^GISthWeuD#d^edXZG\FR`HU_^ YFXZQF^)XZ]UWHdYFXtYF^ a Hd^XZhWG/QFRPH^
HfO\FRPN`edN¢U_Hd^2\XZQFhR`H \]hWX4edHd^c^WQF^ a H²hWN`euDFHd^c^WH«Xt\]U_N`GBStR`H a SVYF^¦R`H²edXZYU_Hf4U_H a ÂÃQ]Y9NPY4
ZHd^U_N`^W^WHQFhSb$d^cNPHdY¤ RPXZhc^W¥QFH+RPH a hWN¢¡UHd^cUIQFYFHVSthWNPStFR`HStRdSVU_XZN`hWH a H+RPXtN-NPYFN¢U_NPStRPH
edXZYFYQFHV¸ a H^XZhWGLQ]RPHd^[HfO\FR`NPeN`U_H^r\XZQFhrRPH)\FhWX4edH^W^cQF^ a Â NPYZH^cU_N`^W^cHdGHdYUXZ\]UWNPGIStRYFH
^WXZYU\Fhd^cHdYUHd^¥4Q]HRPXZhc^W¥QFHR`H a hcN`¡U/Hd^cU°GX a dR`NP^\SthQFYµ\FhcXOeHd^W^cQF^I¹)SVQF^W^cNPHdY¤
 XZQF^edXZY]^WN a dhWXtYF^StQF^c^WNsRPH[e{St^ a Hd^-GISthceuDd^-N`YFedXtGI\FR`HUW^´HUe{SVh_SteUdhcNP^cXZYF^R`Hd^\sXZR`N¢
U_NP¥QFH^ a Â NPYZH^cU_N`^W^cHdGHdYU´XZ\]U_N`GBSVRPHd^&RPXZhc^W¥QFH-R`H\FhWX4edH^W^cQF^ a H\FhWN f a Hd^´SteUWN`^ hcNP^c¥4Q#d^
^WQFN¢U;QFY¦GX a EdR`H a H%ZXZRPSVU_N`RPN¢U[^cU_X4euDSt^U_N`¥4Q]Ht
% ¿   ½ '&    Xt\]U_N`GIN`^_SVUWNPXZY a H²\sXZhU_HHdQFN`RPRPH^d ;±R`UWh_SttHt [XZF^WHhcVSVUWNPXZY \SthU_N`HdRPR`Ht 
\FhWXZth_StGGBSkU_NPXtY a b4YStGNP¥QFHV VGISkfONPGNP^WSVU_N`XZY a Â Q]U_N`RPN¢Ut {XthWGLQFR`H a HÁRTSthc¨  ZXtRTSVUWNPRPN¢U
^cU_X4euDSt^U_N`¥4Q]H
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CDFH-\FhcXZFRPHG XtGBSkfON`GIN`dNPY]-U_DFH-HfO\sHeU_H a QOU_NPR`N`U§bhcXZG U_HdhcGIN`YStRH{StR¢U_DLDSV^ sHHdY
RTSthcZHdR¢b°^cU_Q a NPH a NPYBUWDFHRPN¢U_Hh_SVUWQFhWHV oXZhUWDFHedSt^WH%XteXZG\FRPHU_H?GISthc¨tHUW^d 4H%hcHHdhU_X
()SVh_SVUW{St^StY a StR *)¢yZy,+  ]ÁX{fSVY a nrQFStYF-) |.+XZh*/edXZYFH?StY a ()SVh_SVUW{St^0) V|.+  oxXth©UWDFH
e{St^cHIXtNPY]edXZG\FRPHU_H°StY a21 XZhedXtYF^cUWh_StN`YFH a GBSVhW¨tHU_^ #HIhcHHhUWX(SthWSVU_dSt^)StY a StR 




S)eXZGI\]RPHUWHr¨YFX;R`H a ZH[XtSVRPR]UWDFH?\SVh_StGHUWHdhW^´NPYtXZR`tH a N`YUWDFH[^cU_X4euDSt^U_N`e a N¢£¤HhWHYO
U_NTSVRHd¥QSVUWNPXZYXZh;U_DFHSt^W^cHU?\FhWN`edHd^;nrXHZHhd sNPY+\Fh_SteU_N`e{StR^WN¢U_QSkU_NPXtYF^;XZYFH)e{StYFY]XtU
XZF^WHhctH?U_DFH^WH¥QSVYUWN`UWNPHd^ a N`hWHdeU_R¢b<:
U_DFHr¥QS a hWSVU_N`e[VSthcNTSVUWNPXZYStY a DFHdY]edH?UWDFH a N¢£¤Q4
^WNPXtYedX4H,=edN`HdYU;XtUWDFH%^cUWXOeu¨^\FhcNPedH?\FhWX4edH^W^e{SVY+HH^cU_N`GBSkU_H a \FhWHedNP^cHdR¢bBhWXtG UWDFH
^_StG\FRPH\SVU_D¤ 4]Q]U´YFHdN¢U_DFHh U_DFH a hcN`¡UiZHeUWXZh©YFXZhiU_DFH;QFY a HdhcR`b4NPYF)hcX;YFNTStY°GXtU_N`XZY
MONPYFeH/\FhcNPeHd^%SthcHL\FQF]RPNP^cDFH a StY a S{VStNPRPStFRPH%UWXBU_DFH/\FQFFR`NPet sN`Ur^WHHdG^%hWH{SV^WXZYSVFRPH)U_X
edXZYF^cN a HhSGBSVhW¨tHUGX a HRs;DFHhWH%HedXZYFXtGIN`e%StZHYUW^e{StYXZ]^WHdhZH^cUWXOeu¨I\FhWN`edH^/ªk¬­¯®
:St^;U_DFHQFY a HhWR`b4N`YFB\FhcNPeH\FhcXOeHd^c^HtXZR`tHd^d sNPYZH^cUWXZhW^rXZF^WHhctHLU_DFH)XZQ]UWedXZGHd^?StY a
U_DQF^;XZ]U_StNPY2N`Y]XZhWGISVUWNPXZYIStXZQ]UU_D]HU_hWQ]HVStR`QFHXt#U_D]H%^cU_X4euDSt^U_N`e%\Sth_SVGIHU_Hdhc^dip§Y
U_DFN`^-h_StGHXZhW¨x FN`YZHd^U_GHdYUr\FhWX4edH^W^WH^?SVhWHhWH¥4Q]NPhWH a UWX°sH)S a SV\]U_H a UWXUWDFH±R¢U_h_S 
U_NPXtYLZHdY]Hdh_SkU_H a bU_DFH-^cHdeQFhWN¢U§bL\FhcNPedH^d ^cXU_DSVU
NPYZH^cUWXZhdÂ ^©\sXZhUWXZR`NPX;euDFXZN`edH^i^WDFXZQ]R a
sHSV£sHdeUWH a bU_D]H/NPYOXZhWGISVU_N`XZY2edXtYU_StNPY]H a N`Y¦UWDFH/^U_X4eu¨+\]hWNPeHd^[XZYFR¢bZ;CDFNP^[^WN¢U_QS 
U_NPXtY2NP^-edStRPR`H a U_D]H%e{St^cH)XV> !"t­&ª#






CD]H)\]QFhW\XZ^WHXt#U_D]NP^XZhW¨BNP^-U_X°ZN¢ZHStYXZHhc4NPH XtU_D]H)\FSt\sHhW^;hWHRTSVUWH a ;N¢U_D
U_DFH-^UuStY a Sth a \XZhcUcXZRPN`Xr\]hWXZFR`HdG NPYLUWDFH-edSt^WHXt\SVhcU_NPStRXZF^cHdhcVSVUWNPXZY]^d p§Y^cHdeUWNPXZY4 
H a Hd^cedhcNPH´UWDFHGISthc¨tHU#GX a HdRStY a ^WHU&UWDFH´HfO\sHeUWH a Q]UWNPR`N`U§b?hcXZG9UWHdhWGNPYFStRtH{StR¢U_D
GBSkfON`GIN`{SVUWNPXZY \FhWXZ]RPHdG+ MOHeU_N`XZY'|²\]hWHd^cHdYU_^U_DFH+^WXtRPQ]UWNPXZY³;DFHY'UWDFHGBSthc¨tHUIN`^
edXZG\FRPHU_HV#p§Y^WQF]^WHdeU_N`XZY|]¢yZ  U_DFH´GIX a HRZ;N`U_D)\SthU_NPStRZXZF^cHdhtSkU_NPXtYF^NP^U_hWStYF^cXthWGH a
NPYU_XXZYFH;;N`UWDIeXZG\FRPHU_H;XZF^cHdhcVSVUWNPXZY]^d ;DFHdhcHStR`RF¥QStYU_N¢U_N`Hd^©NPYZXtR`ZH a SthcH?S a St\]UWH a
U_XUWDFH?YFSVU_QFhWStR±R`UWh_SVUWNPXZY°Xt¤U_DFHr^WHdeQFhWN¢U§bB\]hWNPeHd^ CDFH?HdR`R¢§¨YFX;YIGIHU_DFX a ^N`YUWDFH
edXZG\FRPHU_HiXZ]^WHdhVSVU_N`XZYF^edXZYUWHf4U
edStYUWDFHdY)HSV\F\FRPN`H a StY a XZhRTSkU_HdheXZG\SthWN`^WXZY¤  H
hWHdedStRPR#NPY~^WQFF^cHdeU_NPXtY |O UWDFHLZHYFHdhWStR










U_D]H/q[S a XZY4  N`¨tX a b4G a HhWN¢tSkU_N`tH
Xt&UWDFHGBSVhcU_N`YFStR`HrGH{SV^WQFhcH;N¢U_DhWH^W\HdeUrUWX°UWDFHXZhWN`ZNPYFStR¤\FhcXZSt]NPRPN¢U§bGIHdSt^WQFhcHt
p§Y°^cQFF^WHeUWNPXZYI|] JF tH[^cDFX DFX U_XedXtGI\FQOU_HN`YSr-S{bZH^WNPStYOeXZYU_HfOUd ;DFHdY
U_DFH a hWN¢¡UrtHdeUWXZhN`^StYAQ]YFXZF^cHdhctH a h_SVY a XZGVSthWNPStFR`H;N¢U_DA¨YFX;Y}\FhcNPXZh a N`^cU_hcNPFQ4
U_NPXtY[^WNPY])UWDFHrGHUWDFX a XZRPXttb a HZHRPXZ\H a NPY )¢y{z.+  HrtN`ZH[^WHZHh_StRhWH\FhWH^WHdYU_SVU_N`XZYF^
Xt
UWDFH\]hWX4edHd^c^StY a~a HhWN`tH)tHdhb¦HfO\FRPN`edN`UXthWGLQFRPStHXZhU_D]HXZ\OU_NPGIStR¤H{SVR`U_D+\FhcXV
edHd^c^d HU2QF^2GHdYU_N`XZY UWDSVU (SthWSVU_dSt^2StY a DFStX ) y.+%SVRP^WX«^WXZR¢ZH~UWDFH}\sXthcUWXtRPNPX
XZ\]U_N`GIN`{SVUWNPXZY~\FhWXZ]RPHdG Xth/S+-S{bZH^WNTSVY³NPYZH^cUWXZh/FQOU/N`Y³S¦GXZhcH^c\sHedNPStRPN`dH a edXtYO
U_Hf4Ud 
;DFHdY³UWDFH a hWN`¡U)ZHeUWXZhLNP^/S aFa N¢U_N`XZYStR¢b}St^c^WQFGH a UWXAHBNPY a Hd\HdY a HdYUXt-UWDFH
hWX;YFNPStY²GIXtUWNPXZY²\FhcXOeHd^c^);DFN`euD a hWN`tHd^U_DFHISt^c^WHUW^\]hWNPeHd^ICDFH^W\HdeNTStRiedSt^WHXt
RPXZSVhWN`UWDFGNPeQ]UWNPRPN¢U§bQFYFeU_NPXtY2StY a YFXthWGIStRs\]hWNPXth a N`^cU_hcNPFQOU_NPXtYIXZh´U_DFH a hcN`¡U\FhWX4edH^W^
-St^[S a]a hWH^W^WH a bhcX ;Y]H/StY a D]N`UWU )Ã%+7
M4QFF^WHeUWNPXZY²|]IN`^ a HZXtUWH a U_XBUWDFHLedXtGI\FQOUuSVUWNPXZY¦XtiU_DFH/\FhWX4edH^W^BNPY~UWDFHLZHYO
Hdh_SVR-^WHUWU_N`YF²Xt[XZQFh\XZhcUcXZRPN`XAXZ\]UWNPGNPdSVU_N`XZY \]hWXZFR`HdG+«p§Y ) y4.+7  St¨YFHhZN`tHd^StY
HfO\FRPN`edN¢UhcHd\FhcHd^cHdYUuSVUWNPXZYXthFQ]UDFNP^´XZhWGLQ]RTSNPYZXZR¢ZH^S\FhcXOeHd^c^;DFNPeuDN`^´UWDFH






U_DFH\FhWHON`XZQF^cR`b a H^WedhcNPH a \]hWX4edHd^c^WH^SVY a  StY a U_D]H a HU_HdhcGIN`YFNP^U_N`e%edXZY a N`U_N`XZYStR
edXVSthWNPStYFedH©QFYFeU_N`XZYLXt!"§ g&SthcUWNPedQ]RTSth a HUuStN`RP^;NPRPRHXZhc¨tH a XZQOU&XZh#U_DFHRPXZZSthWN¢U_DO
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